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(54J §^ as a»g°i yen aa »«. *« a ~® aa sa 



S ggS CF4. CaFe, SF 8 , 
ft ai£ SSH *!£IS1S 



NF 3 §21 ifOI 1 V £2!!2SA) g±sm SSSIS g± 9ttfiS 3 SHAH g?£ 
gf@. feS S8HS2I 2! ^OH S8H ^OH SI SSH *IEI §*I8 XII 



S BS0II £|3H SS2SSSAH g^S^S U^ofb g± 8fS& ll£ Soli *H£IB 4= 2iC1. 



E'&S' 
E 1S 
E 2S 

E 38 
E 4fe 
E 5b 
E 68 
£ 7S 



S ^AlOfl 12) XHEI S§§ UE1U)S= s§£0IC|. 

at S;0H2| C 2 F 8 SSHMg UE1UIS D2HHOIO. 

Ni/(Ni+Ai)£i mm mm cf 6 zmmm ueilhs nazoia. 

Zn/(Zn+AI)2| B%0|| US CjF* BfllftS UEMJfc 32HH0IP. 

eg se«i mm chf 3 , cf 4 si c^a! ssi8S uamb neHHoia. 

&§ AIE.MHI mm CzFe SoUSS UBUte 38H20ID. 
gf§ SEOII ttlg SF 3 % CaF e S| S8H11 UEfLlfc 32HH0ID. 
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E 8S a§ SEOil WE CHF 3 . CF« §! 0^21 godlS UEWia D2HH01C1. 
EfeS i. v S2| XH£I SX|2| 0 OIIM UEUHfc ?H§f£OIO. ' " 
ES2J ?2 ^EOII en a ?ssi §s 

1 CF 4 §°1 g£ 7 dHS 3>± 

2 n 2 8 a§3i 

3 g3| 9 ^OH 

4 4§3| 10 ^tB3l 

5 as 3J± 11 MS 3|i 

6 mm i\± 12 4=0 

a g9B CF 4 . «=«. SF 6 . NF 3 §3} ttOI &52S2SAI Sig SSSffc 3311 MSOfl/H 850 II 
S S6H XH£l8fe 8TB. SjOH 4! SSH XH£I § XI Oil aft 301 □. 

CF 4 . C/,. SF 6 , NF 3 S21 2T0I S?£2!2£AH W±Vm Vftftb »S2! 9CB 3>±a tt£H 6> 
£fl §011 CD§f2£ MggH 2m. I1£)U, Oil §101 CH3|£ 3?. H?2| Syit 

a sj2ejci^ a^oi assstp. 

CF 4 . CaFs. SF 6 . NF 3 SSI && ?3 Sa2£AH «4 (F)l StOI S^ofH 5UQ. S±a 2a 3 

4; 10|| AH D\S 231 SSE3I H^2S OH? §S§ ggaP. *8|. CF 4 , Cf 6 18 a 

XILH SOI £612. aSSOl fiJfifB §1010. 01 £10 Si£ 2J6H, Si §2? goHAI3lfe g^Oflte 

2S2i jfii' ie;} saicH . air 21 ohmxib ibiaa. Ea. hsohahsi asH yea ^saa 1 

a2§a^i =2J ^±00 £10 %%\ XHS2I ¥4 ^E^l 31AH. 3§0 a§HXj£| &30I gjfe 55 01 gXH 
21 fe'gOIP. 

gsa xi £i ^s°£ah axH ae>aa aa 28 naoiiAHsj ai 3i£oia. nau. 01 gmmMt s 

SS S2| 3f2 MgoPI 01 SOU. 34:011 21SH CHtfSI C0 2 % ^5H MISJ N0 X 3|- 2JSaP. £ 

a see §2i Dm it±m Anspi msoi ^i>a ?iasoi am. 20, looot exhoiiah &±o\d\ 
w'mm ssa mmmsi gSHS £isaa p^m °jsh s^(sm)oi £&aot S4-21 as?, * 
mxpi'dHaoii sa bisoi aroi aa. ©em. act hsoii/h saim mmm &%mx\ &n sm 
it 4= ssa 3i*oi lesici. 

irsa flfsssi asM ^dh on Mai. oi£i 3ixi ^oi^i gasioi sisu. a ^ v 92| CH^f D\ 

±21 tfsao^AH g±2ts tf^oia irsai aifsi asssiaaa a^a ^sxi sui »a. 

=S| HI91-66388S gSOIIfe EI61U0H SSoia ^OHOB 2)0 8tS3 SttSSI ?l4»a8H0l| CHofOI 
^IXHSCH a^aioeAH iiS.t§ g^olfe CF 4 0|| CHSHAHfe ^5H Ssi UOUIW SfbOH 

Eft. at! [Chera. Lett.. (1989) pp. 1901-1904)011 £!b HI21 »0I. 2W»W §a FeA/SS 

el AH6101 CFC-14(CF 4 )B 314 aSMSIfe 2!S A|E»»2U aSHSJI St&Q. »S2!!2SAH Sl^a 
§ £°o^ M4: S 1,^21 gSHOII CHoHAHfe, ^Sl S?H SI95-116466S 5£0|| M?2 = S14± 5H 
£1 ¥3| 6>aSS 0|ip01£! S9ISI1 Alga qp\ aUBOl 2ia SEOIQ. 

S ^g£| s^jg CF 4 . C/e. SF 6 . NF 3 821 ^01 S?£2!!2SAH ii°JI S»8ia Si Hfil XI SOU 

ah grsa sis aai xi£i gfg. feg seHea 21 ^oh ^si ?>a as« ^oh » asH xi£i § 
xia HBStfe 20m. 

g gf«2| ggXffia CF 4 . CaFe. SF 5 . NF 3 §21 SOI ^SaiESAH M±aS S^Sia Sfifgl AH 8 OH AH 
S3 aSH3| 3^8101. Ea a8H 3|i g2| ¥4S 31^00 °ia §X|£I ¥^0| SJOIU3I Oi St 

s goH xh£i »ga ssg ^juisi sis §2i. s grsoii oisap. 

SaSlfe 3|i iggf 4§3|2| aXHStOII gf¥D|^ (AOs SSSKX 0IPCH5! *0H2f 2} 200 UIXI 800 
r0{| AH g*A|9|H. fef3l Si Sl&gS 3J4S3B5W 3|i iSS g°1 fe^l gi SI&SS M^2 = Sf 

4±s aaAi3ife ^asiaa. 
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CB# ?162J CF<, C/e §21 «0| SS2S25/H H62I1 §f£81fe 3.1® mE S3I §3E?1 feS M62| 
S§£ 2J3D §» LH^OI asm, SfggOl giafff BfilOIDt, 6>6212| HJSOII/Hfc 3121 SSH£IXI Sffe 
Of. ^. H2OS tl?W2SN SI82S feS £81801 2t(H5!Cf. 

S ttSSI CH&2J 16 SllfgS *S2!2S/H M6PJ1 SSSlfe 1TS2S SWfiOICK 21&82) ?g 
SS2£Alfe gi, B6, #, §4: §012, SlSgSJ S OIISAHfe CF4. CHF 3 , CH;>F 2 , CH3F. CjFs. C 2 HF 5 , 
Cittfr, CjHaFs. Wi, C2H5F, CaFs, CH^0CF 2 CF 3 . CA. CsFe. SF B , NF 3 §0|Ch 

S g6 StBg S5H XH£I $3011 21CHAH. All 2B8101 OI^CHS ^OHM Alg&Cl. AI8 

B°J gEHS Alga CI. AIS 9^2S A}gi? 4E 2i2U. 3 Zn, Ni. Ti, Fe. Sn, Pt, Co, Zr. 
Ce. Si § 3CHE » SH8101 Mgl? 4E StCl. E§>. Oil ^ OH Oil SI S51S101 ^DH2) SSH 

ir&l feU 4E 21 CI. 

HOH gg2£AH g2!f 318 fe8 SoHim ZJ ^DH 431 3>fe 3! 01 CI. 0IS2J g^i UElUtfe Q 
OH 5 aSSt 121, Algolb SSOII CC1B1 A! A 9^2SE £8 S6H Ssl 3>J1I fit 4 21C1S 

311 Bfasiaa. 

AI21 Zn Ni, Ti. Fe, Sn. Pt. Co. Zr, Ce, Si 1 3WE & £K8 S&610! OI^CHXIfe ^ORg M8« 
2£M|. All 9=°£ Algolfe 3?5?C1E S6H81 fc& 4= 01 B «rOH Sdl/d. AIS AIA. £ 

fe S31& SfeiH s^tl £}1182| #EH£ SXHelCl. Zn, Ni, Ti , Fe, Sn, Co. Zr. Ce, Sib tf§l 

1. Eb Aima mm &SiMS\ sems gnma. 

0 | S *0H£AHfe. A|:M (=Zn. Ni . Ti . Fe. Sn. Co. Zr. Ce, Si g 3CHE 51U)21 3!Wblfe AIOI 50 Ml 
II 99 8%0I32, M0| 1 LHXI 50 1%21 3101 UH1381C1. Eeh AI21 PtS OI^CHXIfe ^GHOIIAHfe, PtS 
0.1 LUXI 2 ig» gftttfe 3101 OrifSISlO. Al 01212] §P1 3S2) g?l tf3| S¥ILHS S2S/M 
S gSHgOl gjCHSCl. 

ZJ *DH 4SS 231 *UHAHfc. ^OH §011 Al 2 0 3 2| 13218 ^IMISlb 3101 §3(30101, Ni, Zn §1 S 
S5101 NIAIA. ZhAIA §21 ^ V 0I S31S1 All 61S1SS Slfe 3101 Bl^?ioia. ^OH 

«fe t?fef2| glS2£AHfe, ^OH gOII SI SPlolte »B0I 2iCl. S2| §71 gJgj2£AHfe. ^OB JQSAI 
Oil Hivgl AlgSl^U, Eb StlS Algolfe g2| SSI SiSSf 4 2iCl. ^OH g2J Sfe S0 4 OIS 
HEH §°S SJB812. ^0H2| <y^Sl feOlfe ^8f« S2| 0.1 U*l 20 §§Wf 0(1,^61 

CI. 

s ^goj S8R gfBOB/db. cf 4 , 0^6^21 m± ®mmm sssife ^i^ goii 6.^1 §3i 

4=E 21 CI. S6H 316 §21 CO §21 tffl Sis Oil A1SS 4= SiCl. 
Mi S8T82I Sod 0155121 SlgOllfe 8131 BfS*! 1 UIH 521 3101 21C1. 

CF 4 + 2H20 - C0 2 + 4HF 
PgA 1 2 

CaHeH- 3Hj0 -» CO + C0 2 + 6HF 

&8^i 3 

CHF 3 + HzO - CO + 3HF 

SF 8 + 3HaO - S0 3 + 6HF 
fi'SA' 5 

NF 3 + 3/2H2O -» NO + 1/20z+ 3HF 

bhgA, 2 sj 321 asoy/Hfe co^i «aaxieh s saaj ^oh^ co am SsE ^ixibs, ^^^i sxh 
Sie coa co 2 s s 4 sua. 

mD\cA^ ^mi\2l «S »£lolte M£ Sf&l §21 F2| 421 3 CHE SSS 46 SI131 EISIE^ 5 
Is §271 21 CI. OIS 2J8H, Sltlg SSI g6i §¥2SS146S S«tt 4 «2. »MEI8PI =HS 
1 4 2!C1. 

sa •)»§§ pt4,g5H61fe SEfe 2? 200 LH XI 800-C5I blH5J81C(. 3 CHS %± % 46S ? 

«s^= a&ii x-tasife s^a y§ ses 2* 500 lhii sootc^i tuu^sia. soota ssioi 

S ^g^ A4 AlgSlPJ 2S6H1S gjCHIIXiei. ^0H21 ^§1?1 ^£1&C1. SEfi. Sfl XHS2J ^E 
3~1 3^81 ^BISQ. eiCIIS 200*C 012121 SEOIIAHfe S5H10I ^015!CK 
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sib i§m *on2i g^Aiuoii sioiAHb. :>i± ibg eoii g± smgsi gggi 0.1 mxi 

10 §I»S£ 81b 20| U^!!SI». Kg Hli^oMlb 0.1 UX| 3 gg%0IP. SB. g9 ^Eb AI9 

& 100 mn 10.00001 B^sjsm, c\m wg^siTiib At9g 100 mil 3.0000m. 93 ^e (h")fe 

fifg 31i2J §?g (ml/h)/30Hg (ml)2£ ?6HSP. 

s bsoii 21& g± agg mm xiai saoii sw/Hb. bSH gggsAH gg£g£i4±. oiaagi 
soi ggsp. 3 mm so 2 . so 3 g°i g #§ig s no, noz §21 m± »ggoi ggpb s?e a 

□ . 0|g gg XWoW ?13ia »SE| g5"S b¥ AflSSIb 201 UW^SKN. 010(1 21 oH 1 

§ *!g §0)1 2|B HB32I ffll^OI Hom?! OlSai S 4= SIP. gl*£l §2« §011 9tt ;>1iS tHgg 
61b SS lb gagg AlgolOt All§ Sib J1gS1P. SB, S?g£lg2| 2J||g Algg 4E 

s»p. ggas/Hb ^^ni^om 4tfSPMg£i ^§°», saisi^ gai gg ggai Aiajg 

Algg 4£ SIP. 

b gg2| *DH1 a^SPI ?IB A1 SSSAib y-g¥0IU. y-gPOIU2f 6-ggOIP2| ggg 51 
Algg 4 SiP. g8|, bilOIOISg AI2| SIS Algol Of. igOO 2|8H dHJgg USB 28 £8 b 

5H ggg uaap. 

b gg2| *DHS ?IB 2fS g^ 3b2| SSSAHb UttS, ggg. SSsS, ggg §1 

Aigg 4 2iP. Ni assAHb sttuaoiu. gtfui sg Aigg 4 sip. oig2i 4aeE Aig 

g 4 91Q. Ti gSSAHb SifEie. ElEHJOfl §i Algg 4 SIP. 

b gg2l *QH gg2J *0H 1S0IIAH AlSSb Sag, SSS. g^S § 01!= 20IP A1 

g JlbolP. 

SB. b Oil AH 2| S-OHb DDIS 2Jg, gSS l°g ^gofOI Algg 4 SIP. SggESAHb g 

g ggs, ps gga, as sua g ^sot pp g2i2i sag aigg 4= sip. eb. Aiiyajoi 
u. s^ni2i gg&oiu. eon aisioi hmm 4 sip. 

s o| j|e| g^gg ^AloPI ?loH AlgSb &g3lb S^2| Hgfef. 0|g^ Sb Sg^gOl 

U, b5H ?1^SAH HF g2| ^1^51 ^5UI QISOII. Oil 3f^0|| 2JSH b&'S^I CH 

- ab xhss B}g?ia ?«aoiof ma. 

b ^S2| XH£| gfag fe'Alo^l 9181 MgSb »£l §*lb &g3| OISIOO ^Eg g2| g 

4: StlTS b£S Slofb 4=B, OBI 3^ ^^gOII CHoKX li Sb £b <i^B g^SI 
b 4=9, 3^ &^| *DDg 200 LWI 800 1; 21 gEOIIAH §^A|3PI 9I6H ^!CHE sf^S ^Sot 

b 49. fe^l gi S§f§g boHSPI 5\m ^^1 ^sgoil CASKS SPIStb 49, fe^l 

yg^ioa gas ^oHoii ^± ^suoi g^gssw ^ss boH ^^gg ^^ei 4g^ss aii 

SSIOI □ bSH ^Sg g2| OltfSBA ^b2f, S0 2 . SO3 g2| # ihSJg §J NO, N0 2 g2| S&g 
SJi^2}, M^2 = S144iS §S1AI?lb bRg Jfi A||§5g =?HI&P. HHS ^ AIIS2E2I *&3«0I| S 

irai ao a 01 216H gaa» sk *f^i b§H asi §21 «I6*»B±. gi*ag. §i^SSg S^JII g 

011 2| 5H SSfolb 491 g*IS1b 28 CH^ d1g5>81P. 

3IS2I £X\S WSSI g§0|| b WS2| g4: 3&g ?^2| xl£| SSS S|8& 4 «P. BfEfl 

ggoiib a^b ?i^2i n± xnei sxpi as oil. ois oigsicn b irssi *oh 

9b CF 4 g2| g± §Jifg2| dHg 31 ± P90II gxl3!2. 41^11 §716101 71^310, Si SISSs 
bSH *i£ISf 4 2iP. 

eb, b £S2i sji stii Eb ° E '¥i goo ^mmn, apis ii m&goi goixib bw 

(bombe)31 »§3 SiS 0|g81«, ^^£101 2ib Mi Hlfgg BIHU12. 2|g fflEIg 4 SIP. E«h 
UHl 31± Afl §5 LH2| AflgSijg eifA|3|^ SHU UBS ^fi s2| g^S&i IS S^olb UH 
g 31i S^51 gAIOII 4E StP. EB, ^S^l gg gAHg 4E SIP. 

b s§2i ii siegsi bso xi di sab hsoii/h tsa si&gs ssHtt 4 2401 ga bigg si 

AIH 4 SIP. 

Ii 3}&g g^ Jlig «£l81b 3?, b60£l2 aSSIb HF g2| g£OII 2|ef §x| AHS°I b^J 
01 g»P1 £1X19, b SSOO 2| SIS, AlgSIb bE?1 MSQP\ OHbOII ¥4' ^E31 E£I2, &X|2) a 
4 SiEE g,^g 4 SiP. 

b g?S2| gi SHfg2| boH xHdl Sab g± S&gg bSHSIb ^OH g>g g§31 boH «SS ^1i 

isj <y abg is fli^isib «Ht ^ii aiis ggEs omomw, §XIS i§51t v 4 SiP. 

m± aegsi gsob 4g?isi2i ygon 21 so oi^chxpi raboo. bon *i£i gjs°sM2i 9§aoi g 

2. 719 71il A1g9 3¥21 ^b SSI ?|g30| 23P. 
fe'AIOII 

Olof. tiAIODOfl 218H b a§g Pg ^Allol ^Se>P. b I'SS OIS 4!A10|IEtE£ All^Pb 2b 01 
UP. 

E lb 9E*0 52 S SSOflAI AlgEJb S^2| tfS2S 21&M21 bSH §§21 gf Ofll UPHIP. 
S8S SSOIIAHb. ga§f ?SSS LHOO CF 4 S2| g£2! Sgg (1)8 20b S9 013ISt 

01. 9EAI21 9gAIEJP. 3. StHUIg N 2 {2)S XI&61I2, »£2S StSTSSI gEg 4 Ol^gS SI 
^olOf, 2{ 10 i/ba ^E£ 28SSOIIAH HHg612 SIP. 

oi uat Jiioii ?ii s^pi (3)011 2ish g?ie g?i8ii, cf 4 g2i t f £a! aggg si^jsiap. 01 
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a in s3n»oi m*im 4E sip. e». a^a s^hshoi aw* 4e sip. oi a*s?v 

5011 DAI (4)011 SJoH 4=§3IB B3I-& &8 7\± (5)1 SSt) 13011 SUP. Soil IS 

S ^OKi £SB ye^ll A^8K>1 flAIBB. &S 215 s2| BSffl BB89 SEb q 0.5 LHXI 
1%OIP. 

S5H l§0)|Affe, &g (5)1 AlZhB 1.00021 12 ^£ (82»*E (h") = Sll 21521 88 

(nl/h)/4nB (ml))2| 522S Ala 528101 0|?01*I *0H2I Sf 200 LflXI 800"CO»/d S^AI^JP. 

oi g? 211^51 3fg» 4E weei, a^is §°§ ^dhi ?tatt 4£ sip. ssh ^± (6)= 
an# ^5 aii§ 39011 auiaa. bus :»5 ah a ischial, mm ?r5 (sjob antei 4121101 

92, g8« 315 SSI 6h 3S0I UHS ?15 AI59 «2S &19P. CF 4 §21 B£2 a 

ifg2| S3H1S g}§ 315 (5)21 IS 315 (7)1 FID (Flame Ionization Oetactor) 3|5 3S0ISPEH 
El, TCO (Thermal Coductivity Oetector) 315 BSOI-SHBHEIg At S 8101 S38KQ. fl? 91 B?2| 1 
H S2JtfO|| S| SI 

E 9 Oil AH B ^S2| *]£| §Xi2| si MB PPfc«P. B113I (8)S All SSCrfe ^0H (9)1 gS2 
20101. B)13| SXlPI 31§3| < 10)011 3ia3E^ £101 2JP. SEB, Sl§3| (8)21 *e380| tttt£l 
§5!j2J 4-9 (12)1 f*fe UHB 315 All 35 (11)5 2JP. 

ttAia 1 

» tf AIMfc: M± S1BS B8H ^DH2| 83 s 2 Aim 0||0!P. 

£E 99% 0I&2I Qfs 3|5(HI g3|§ SI3813P. 01 t|*} 3h50|| PA| 4§3ll §31o1£P. 

4g3lh 2f 0.2 ml/gog gf§2 ^(H| oiAilff @H1 AH8KH £42 11 338101 315SAISP. 
H.^ 3(5 g2| CjFg feEfe 2f 0.5%0|$P. OI tf§ 3151 33IS0II 2| oH 2J?£^6) 5§2I 

g£§ 31SAI2J ^0H21 AI&S 2.0002J 121 ^E£ 1£?AISP. 

"j§3g L4|g 32mm2| 2J3SXII2I ttBaSSAI. ^0H#1 B1SS B»0|| 31X1:3 91°Q\, LR¥0| £13 
3mm2| eiaWBSI BSCH SSH1 SiP. ^OBSl S2ls! god g?2^2l^» 1 

21! 1011 blMSA|3t. Al^i! «2S ^SSISP. Cf«2l SSHlg FID D\± 3£QfS32RBI. TCD 3^ 
3£ah£P2HIil0il 2J5H »?l IS ?SfSP. 



feOI 52j0||AH2| AISOII MSB 2f ^0H2| A1I5S1 8PI0II PPtSP. 
^OK 1: 

AI&2I H0(0|£ S»S 120X)0P/d 2AI2I #9i 2j5A|^P. 01 25 200 gl 300"C0I|AH 0.5AI& 
§y i^sm. PAI ±2 S£i 700 "OS 13IAH 2A|^ §2> ^SolSP. S^l 39011 S3, 

500 kgf/cm 2 2| gJ»ES g,^ SSSfSP. SSSS S±HSfJ2 xHS 5 £1 SI OI, gJ3 0.5 LH XI 1 mmS » 

ps, Aigg°s aswaa. as ?2i *on^ ai^s oi^chsp. 

^0H 2: 

Aiesi unotoie ^iri i20"coiiah iai2> gpi asAiaa. oi as m<M 200 gon a^o r a 64sis 

85 38 gl §SHA|2J 4§2!|§ %D\o\2 S@AiaP. S3 *. 250 LH XI 30010011/d Sf 2A|2h §°J 25 
AI3I3. 700"C0i|/H 2AI2} H2h ^SolSSP. 5^11 giHSIH JHS Sa»OI. 2J3 0.5 UXI 1 mrnS 
6 PI A|g§£ S J3|gSfSlP. SS ¥3 *0H 2&«8 SlXIblS Al:Zn = 91:9 (S%)OI21P. OI * 
OHfe Al ^»a. Zn 6fSH OI2I0A ZnAI 2 0 4 2| ^SfSS S»ffP. 

*0H 3: 

aibsi miohois m^m 1201c mai iaizj a^Aiap. 01 as s» 200 gon e^ua 64=sn 

50.99 gl S8HAI?] 41^1 8?t8ta gaAISP. ^0 *. 250 LHXI 3001C0IIAH ^ 2A|£} g@ 35 
8102 700"COf|AH 2AI2I 19i i^SISP. 5^11 gill8F2 XH£ gSISIOI, 0.5 LHXI 1 mni£ Sh 
Pi! Aisles JllgSiaP. *2| ^OH SSS SlXfblS AMNI = 91:9 (l%)0iaP. 01 ^OHfe 

Al L>$m, Ni &h»B. NiAl20 4 2l «V tf»B S! S SBBO. 

^OH 4: 

AIBSI miOIOIS BttS 120100IIA) UIZl SC» aSAISP. OI 35 300 gCfl fitfUH 64 ai 
125 04 gl 18HAia 4§2!il SaAISP. ^9 *. 250 UIXI 3001C0IIAH 2f 2AIZJ SBh 35 

AI3I3 700-CCHI/H 2A|2f §Ef 5SSISP. iSll S4H8II2 MS. S £18101, EJS 0.5 LHXI 1 mmS 

tt pi Aia§°s xiissisp. as *a ^oh 5^8 axiais acni = 91:9 (§%)oikp. oi * 

OHfe Al ^211, Ni asm Si NiAIASI ttSISft 
^OH 5: 

AIBSI WI010IM S^S 120TC0IIAH 1AIZ* 12} 25AISP. 01 35 9tt 300 g2l 30% «^E|B §2!j 
354 4gl 1 a» 300gl 1P18H2AH SaAISP. S@ 250 LHXI 300TCMAI 2f 5AIZf §21 3 

5AI9I2, 700-CCHIAH 2AI2» §21 5S8ISP. 5SS1 Si|8l2 XHS gSISIOI, 23 0.5 LflXl 1 mmS 

© pi. Aiaiss Jiissiap. as *a ^on 5«g axiuis acti = 91:9 (s%)oiap. 
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SjOH 6: 

AIB2J HIICttOlM S^S 12O"C-O0/H 1AI2 SB SSAiaCh 0| 25 Sif 200 gOil §tf§ 94^11 
115 95 gg S6HAI2 4*S^S S?f8J2 gSAISQ. 250 LflXI 300*C0I|AH 2f 2AI2 SB 25 

AI3IH. 7001COilAi 2AI2 SB 5S8iaa. 5SMS g±H3K3 XHS =£18101. 2JS 0.5 UJ XI 1 ranS 
B DI, A|gg°S JHSSISa. BS *2| ^0H 5£S SXIdlS Al :Fe = 91:9 (1%)0I2ID. 

^OH 7: 

AieSj HOtOIS S^S 120TC01IAH 1AI2 SB 25AI3a. 0! 25 200 gOfl S3XII24=*i 4= SIM 
95 43 gil S8HAI2 ^S^S 821812 S3AISP. S@ 250 LflXI 300C01IAH 2f 2AI2 SB 25 
AI3I2, 700 1: Oil AH 2AI2 SB 5£8t»a. 5S§H XH£ SBI8KH. £J3 0.5 LflXI 1 mmS 

B US. A|i!S°S HIS812ta. *0H 5£g 5!X|d|S A1:Sn = 91:9(l%)0ISia. 

^OH 8: 

Aie2| DOOMS SKi 1201C0IIAH 1AI2 SB 25Al^a. 0| 25 g£ 200 gOil C|L|SSUS2 
>Sj = ( 1 1 ) gi> eojj (tm^ 4 5 22.2 gS £4=B § 200 mIS U^B ^S^M §31513 § 

SAISP. S3 ^, 250 LHXI 300XJOIIAH fif 2AI2 SB 25AI3I2, 700^C Oil /H 2AI2 SB 5g313a. 
igil giflSH? JKS g£l old, °JS 0.5 LH XI 1 ramS B CIS. A|gS2S fllSolSa. BS 
*0H 5g£ Al 2 0j 100 g»%0|| CH8I0I aijSs 0.68 2l»D. 

^OH 9: 

AIB2I HHQIOIS m<Hm 120t;0||AH UI2 SB 25AISO. 01 25 300 gOfl fitfatfE 64U§ 

125 87 gm S8HAI2 4=1^1 §51512 ^SAISD. £9 250 LH XI 300 1 HAH Sf 2AI2 SB 25 

AI3I2. 700X;0i|/d 2AI2 SB 5S8l5aa. ^Sii S4H8I2 *H£ §£18101, 0.5 Ul XI 1 mmS 

» as. aisshs mssisa. bs *si ^qh 5ss sxihis ai:co = 91:9 (wooiaa. 

^OH 10: 

A|»2| HOIOIM 120-COJI/d 1AI2 SB 25AISC1. 01 25 §8* 200 gOil H&X|S3y 24-It 

§ 76.70 gm S6HAI2 4-S^S SPI8K2 SBAI^a. £S 250 Ul XI 300X;OJ|AH sf 2AI2 SB 2 
5AI3I3, 700TC0IIAH 2AI2 SB ±&o\%Q. §*H8H! XHS §£13101. SJ3 0.5 LB XI 1 om£ 

B PS, AISS2S H38I3CI. B£ ?2| ^OH 5SS ^XIUIS Al:Zr = 91:9 (S%)OI2iO. 

^OH 11: 

AIB2I W\0m 12O1C0IIAH 1AI2 SB 25AISP. 01 25 5© 200 gOU S6hA0S 6^HS 

124 62 gg S6HAI2 4=§^i S6!A|«a. SB 250 LHXI 300lCOIIA-j ef 2AI2 SB 25 

AI3I2. 700"C0||A| 2AI2 SB 5^Siaa. iSIs S4BSH1 S£I8K«. S3 0.5 LHXI 1 mni£ 
B QS. AISS5S HlSSiaa. S« ^SJ ^OH 5SS SXIdlS A|:Ce = 91:9 (S%)OI2ia. 

^DH 12: 

AIB2I WlOIOie I20-C0IIAI 1AI2 SB 25AISP. 01 25 gS? 300 gOil 20 g|f%2| ^£|3|S 

129 19 gm S6HAI2 =^S^S 13IW g^AI^Q. ig! 250 LRU 30O1C0IIAH af 2AIB SB 25 
AI3II2, 700'COIIAH 2AI2 SB 5^5faa. 5S^1 5^512 iN^ SBISIOI. 2JS 0.5 LHXI 1 mm£ 

b as. Att!g°£ xiissvaa. &s ^oh sag gixims ai :si = 91:9 (sx)oiaa. 

&D\ *0H 1 LflXI 1221 BS S£ 700tOIIAH2J A|S §3211 E 2011 Uataa. AI2} Zn°S Ol^Olfl ^ 
OH §y AI3} NiS 01^015! ^0H2| goH fi^OI ag 3^a 4 v So| feO. OICHAH. AIjII Ti£ 01^012 
^0H2| goD it SOI ^a. ^OH 301 ^OH 42 a feS ftS§ 2!S S2J SJUEI S^CI. 

ttAIOil 2 

S ^AlOllfe ^AICHI 12| *0fl 421- SSB Al SIS » Ni SISM AISolH, Al 21 Ni2| 5SS e»AI€J 
*0HM HI 5 6101. CzfeSI 5AIB lHIOia. 

^OH 4-1: 

AIB2I BilOIOIS m%m 120TJOI/H 1AI2 SB 25A|^a. Ol 25 S8f 200 gOO BtfUU 64=11 ^ 
8.52 gS SSHAI2 ^S^S §31312 g^Aiaa. SB 250 LHXI 300X:OIIAH 2f 2AI2 SB 25AI 
3\H, 700-COilAI 2AI2 SB 56J81Sa. iSii giHol^ xHS ^ £16101. S3 0.5 UXI 1 mS. B 

as. aisshs sissiaa. ?si *oh 5Sg sixihis amni = 91:9 (g%)oiaa. 

^OH 4-2: 

Aieei ihio^ois m%m i20x;oiiah iaib sb 25Aisa. 01 25 m% 300 gon m&um 64=a§ 

66.59 g§ S3HAI2 4=§^g S^ISII! SeAISa. 250 UXI 300t(HI>M Sf 2AI2 SB 25 

AI3U. 700TCOIIAI 2AI2 SB 5Soiaa. 5S§S XHS SBI8I0I. S3 0.5 LflXI 1 mm£ 

b as. AigsEs wiesiaa. bs ?si *oh 5gs axidis ai :ns = 95:5 (s%)oiaa. 

^OH 4-3: 

AIB2I BHOIOIS m%m 120*0 OH Al 1AI2 25AISQ. Ol 25 m'M 200 gOfl SiJUS 64=51^ 210.82 

Q m SSHA12 4=§2!is s^ism s^Aisa. 250 mxi 3oo"coiiai a? 2A12 sb 25ai3ih. 

700'COIIAH 2AI2 SB 5S8ISa. mma\H SIS §£18101, 2JS 0.5 LHXI 1 mmS B aS. 

AISS°S XHSSiaa. BS ?2| *0H 5SS SXIdlS Al :Ni = 80:20 (gX)Oiaa. 
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3fOB 4-4: 

h\&°i m\om s&i 120-coii/d Mia s& asAisa. 01 as sat 200 goii a^uv 64»ng 

361 16 g§ gSHAia 4=g2f8 g^SUl eSAI^Q. S£ ¥. 250 LHXI 300'COilAH Sf 2AI2> fitt 3£ 
AI9I2 700-COIIAH 2Aia §21 ±381 SiHoia XH£ §£18101. £J3 0.5 LHXI 1 romS 

S CIS. AISgES WSSiaa. @g *2| *DH SSg SX1HI5 Al :Ni = 70:30 (8%)0|»O. 

^OH 4-5: 

aibsi mwm ssf§ 120-cojiah uia ssi ssaisd. oi as 200 goo Baua 6^»s 
562 1 g# sesm, mm sim&M shairo. *. 250 mxi 300'cmiAi a? 2Aia §a asAi 

3112 700%0IIAH 2Aia SSI ^^SfSD. iSIi £±118111 XH£ BBI810I, 8J3 0.5 UJ XI 1 ran£ tt 

as! Aig§°s *nssisia. s& *g ^oh sag sixihis auni = 6o-.4o (st)oisia. 

*0H 4. ^OH 4-1 LHXI 4-521 #gg CzFe feEl 21S3G, SSolfe £4*2 83 gfs Sf 0.4 nl/«2 
£5(3 oiSlfe. £A|0fl 131 SSS SAIStaa. AIS JHAI 6Aia *2| SSHsil £ 3011 U 

Eiya. Ni/(Ni+AI)2| 20 Ufl 30 8%8I DPI «£OI ?1§ OICHAH 5 LHXI 40 SSKtt HOI 

ftlAIOI 3 

S feJAIMfe gAIOfl 12| ^OH 221 881 tt Al SIS £ Zn ill MS8K0. AI21 Zn2| glSIAia 

mmm xiissioi, 848 saisi 2010. 

*DH 2-1: 

AI&2I WIDIOie gg*l 120X50)1*1 1AIZJ SSI aSAISa. 01 3£ S£ 200 gOII §61012 64=§1B 
215 68 gS SSHAtSJ 4>§2!i 171812 eSAIHD. £9 *. 250 LHXI 300'COHAH S{ 2Aia S21 25 
AI3U. 700-COIIAH 2AI3 SB S&Siaa. SS81 Sifl812 XHS ££16101. S3 0.5 LHXI 1 mm£ 

» as. Ai§g°s siesiaa. &s *g ^oh sgg axidis ai :zn = 80:20 {8%)oiaa. 

SI OH 2-2: 

AIM IfllOIOlM S»8 12013 Oil Al 1Aia B21 aSAIRa. 01 3S ££ 200 gOII S^OIB 64= SIS 
369 48 al goHAia 4=g°-*!8 S3|SHa SSAISD. §3 *. 250 LHXI 300% Oil AH 8* 2AI21 §21 35 
A|3*m. 700%0||AH 2AI2! §21 SSSiaa. SSS1 ffH8Hl S£|8101, 83 0.5 LHXI 1 mmS 

*t as, Aisg°s aiswaa. &a *si ^oh ssg s^ms Ai:zn = 70:30 (a%>oiaa. 

*0H 2-3: 

Aiesi mioioiM mmm i2o%oiiah ui2> §21 asAiaa. 01 as mm 126.65 goii s^ota 64= sis 

96 39 gS SSHAI& 4=§2>il §?1o1H SaAIHa. 250 LHXI 300%0||AH 2f 2AI2f §21 SS 

AI3IH 700-COflAH 2AIZJ- §21 ±$Z\91Q. SS§1 Si«512 XHS S £15101, 2J3 0.5 LHXI 1 mm^ 

m as. ai§§2£ sissiaa. &s *si *oh sas sxihim amzh = ssms («*)oiaa. 

^DH 2, ^DH 2-1 LHXI 2-32| f{S8 feEi 2%So1H. SSolfe ^4=^ 12| gf§ 0.4 nl/*2 

sea oisifa aiaioi 121 §sisi aass sAisiaa. ais jhai 6Aia sshss e 4011 aa 

fc«a. Zn/{Zn+AI)2| e%^1 10 LHXI 30 g%S! OH ^1 ^1§ ft^OI fed. 
^AIOII 4 

B AlAIOIfe Sis SES aSSISAH CF 4 . CHF 3 . C 2 F 6 2| S5H§ ^A|?} B3|0ia. AIS 52c S2 ^E 

s Aias i 0002 s sin gsa itiii g^i chmoii lis si^ti a oiat aiaioi 121 e^si 
a sioHfe'fe'Aioii 221 *oh 4-31 Aigsiaa. ^ eig seoiiah£i ais mum e 5011 uausa. 

Alii Ni£ OI^OIJ! ^OHfe CHF 3 , CF 4 0II PIS101 feS S6H SSI ^ISa. ESI. 0112) MS St SB 01 
CHofOlfe. 600TC 3E2I tfS SE0HAHE feS ft^S ?1£!a. 
41 Aid 5 

g AiAIOHb CzFeSJ S8H0KAI 4»S?|2| ggs SA1S gZIOia. AIS Sag 8a ^Eg Aiag 1.000 
og s^ 2 o|£|b dlAIW 131 g^oia. ^OHfe a AIM 12| ^OH 41 AlgSIIJ. SIS SEfe 700*CS 

siaa Aigg &i§ jhais^s 2Aiawxi sasm. n 4=§5i2i §ss sxisiaa. 

5Aia *0B OA| 4»§PIM A|Sf81Sa. AIS S21M E 6011 U&Uia. *S?I S31AI0II S«H 

101 feOIXIAH. C 2 F 6 2| g8H?1 314= = 51I(HI 2|» 201 gSSHSa. 

AIAIOD 6 

S AlAIOIfe AI31 NiS OI¥Oia ^OH 4-3§ AlgSIOI. SF 6 . C3F 8 2| AlAlfi S3t0ia. SF 6 2| AIS 

Sag £E 99% 01^21 SF 6 ?1SM AlgSIH. Sa^El Aia& 1.000SS 612. SF 6 M S?l CH<y0l| § 

ss si a oiafc. ^aioii ia ggsia. zf& ais sag «aioi m sa»a. ais ^me 
e 7on uataa. 

eiea a ^21 bjs pis §21 sf 8 ssi ^^£i S4=s *ai ssh ?is §21 sf 6 %m tco pis a 

SOIMHEHEIOII 2|8H *§o1H. 61PI 4*Sf^i 2011 2I6H S8HSS ?B 3 If. SIS gE 550 LHXI 700'COII 
A12I SF. SoHSg 99% 0|^0l«a. CftSI S6H AISOIIAHfe 700% 0|^£| SIS gEOIIAH feg goHSOl 
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gAlOB 7 

S ^AlOil^ AI3 NiS Ol^CHS! S?0H 4-31 AH 5112. NF 3 2| goHl MM& &1H0\Q. AIB i3S = 
E 99% 01^21 NF 3 J\±m Mmsl 2 0|2|fc, fciAIOJ 621 m^o\Q. 88 8ES 700TCS 8taO. 
g S3 oj ?2 | gvg ^a. goj NFa ofjj ef^y 34=5 ga ?o| ggj) p>± goj NFa TCD 3^ 3 

SOfSHaniOII °I6H 498KZ. 6PI ^SfAj 30il 2J SH M8H11 H31. £SUS£ 99% OltfOiaCL 

^ At Oil 8 

AIj» Znl AMZn = 85:15 (1%) SBofb ^OHS Algol 01. CF 4 . Cf,. CHF 3 2] SoKS £A|8I3 

D. CF 4 2| goHfe £E 99% 01 #21 CF 4 3li0|| g3l» 1P18101 SI4J812, ClAI SP18101 iS 

21 SEQIIA1 *0H£1 S*AIU2£W *JA|81SP. ^Efe AI2IS 1. 00001 CL 

BIS }(i §2| CF 4 feEb 2f 0.5XOIP. 4=e?lfe CF 4 ^±2) °| 50UP1 SE^ ??1?1 ilSIEd. 
CHF 3 £! C4F.2I gSHE S8I8MI 4IAI81HCI. 

E 8011 AIS i31 UEltfCl. ZnES OI^CHS ^OHfe CHF 3 , CF 4 0|| CHSIOf feg gSH §?gl UP 

112. &F 8 mSHAHfe 700 r 3? Efe 2 OltfSI SE1 SIS, feS S6H WS1 UElLHfe 201 

CI. 

B ttSOB 21 SIS. CF 4 . C2F 8 g3f SOI »S2LI°SAH giPJl BSSlfc *£3 31SS1 »&« aiS 

s^s 1 

trsasaAi lis sssia. 3 Mil §»i, ai % #es¥h siiaa suisah ss 

Slfe 2li ^Igi 4=g^l21 SXHotOil 2f 200 LHXI 800 t°l EEOilAI Mi SISS S8fl ^OHS- S^AI 
51 £>0| 2li iig g£| Mi SISS1 3l4=g8H6lfe gfSCHI . feOI Mi SUfll SBoft ?1 

i i^ijS ofjpoife (Al)S 5»8l0l 0I?012 ^0H2I §^A|94. &}| Mi StSls M^E^s}^ 
£ *1g>A|3|fe 51 ^§°5 olfe: Mi §111121 g8H xH£| ae. 

2 

flliaoil S101AH, li S&Mg SSofe 3^ All 5^Sf2, Zn. Ni. n, Fe. Sn, Co, 

Zr, Ce. Si a! Pt g Oil AH S!01E StUi Sif61fe ^0H£l §^A|3|fe 21 =S2£ olfe Si 

3 

M2»oy SICHAH. 40H?t SI H SSSffe 21 ^SES 8fe Si SfttBSI SSD xHSI ^S. 
4 

X-H2&0U °ICHA1, feOI *0H1 ?S6(b «S01 2} gg B^2| tfSH Eh AIS PS S 52121 ^& a 
S112J SfEHS 5S3(H 2i= 21 f§££ olfe g± SSSSI S5H xH£l gJB. 

5 

flllSOR SI 01 AH, f1E v ll SSStfe iSgoi CF 4 . CHF 3l CzFe. CaFa. C^ a Si CsF 8 S 01? 

015! li atfg § 301E SfU§ SS-812. 3 Mi Slifll C021 C0 2 g 5! CHE tl^ SI HFS S8H 
61b 21 ilSES 61 Mi SI if §21 goH gfB. 

an son acHAi, feoi si a nil sgoife isuoi sf 6 es oi^ch& m± §ismi asws. 

y^l SF 6 S S0 2 £1 SOa B S|01E <M HFS gSHSlfe 21 ^§°£ o\= Mi S« 511112) S5H 21 
El 
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8=?Sr 7 

Miaoil S10UH, £t3>| Si St 358 5&ofe ?ti iM^OI NF 3 2S OI^CHS Si S&gs 2tt8K3. 

NF 3 S N02t N0 2 g 3CHE M SJ HFS SSHStir 21 i§°£ otfe Si SHfg2| S8H xH 
£1 gtB. 

8 

tt£2!E£AH Sil 3 Mil Si, Si % i£S?EI dSJS! S!i2t£| StttSSAH 2S 

Stfe Pti 4*§3|2| EXBStOII 2f 200 LHXI 800 TD2I SEOII/H Si StStS god 40H£t S^AI 

9i D\± iSg goj g4 . gfhgg Pt^oHStfe StBOfl StCHAH. &PI Jti i§gl lt¥0|is 

(Al )1 586101 OI^CHUb *0H2t £)^A|=>1 #31 Si SltSg M¥£2St4=i£ SSAI2J DM. 01 
CHA) #J\ IfSeSl^i SSofb Pti i^gS Stlt£l 4S5»0I| S«;A|31 gStAI?l£f 5JS 
£ 5tfe Si 9BB2I SoH XH£I gtgj. 

3=?3 9 

ifSa!°SAH SiPJl S??8li= ff£3! StltSl P^SSHS^I 9I8H Algotfcr 40HOII SiCHM, &¥0lfe 
(Al) ilifga SSStOI 01 01111= 21 ^SE£ Stfe Si gt$? SitgSI gSH X-|£|g 401. 

S?St 10 

XH990I! 2iCH/H, AI52t Zn. Ni . Ti , Fe. Sn. Co, Zr. Ce, Si Si Pt gOIIAH &mS ^CHE »US OI^CH 
Al :H (MS Zn, Ni. Ti, Fe. Sn, Co. Zr. Ce 91 Si S 3CHE 8tUS}£l SXItiPL AI0I 50 LKXI 
99 i%0|01. M0I 1 IHXI 50 i(°Ji i§°l offer li Sf? §HtS2| S6H XH£|g ^OH. 

§93 11 

H10S0II 210HAH, S# 0.1 LHXI 20 99% CH SSfSrSf 21 ^S°S 5ri= Si #4? SttfBSI gSK 
SIS 40H. 

S=?S 12 

HMOSOn SiOIAH, #31 2f ^gO! at #£2| d4« SEfe AI3I QE &£2t°J 6r»S2| #EH 
£ SXHStfe otfe Si SlttlSj S88 5H£|g ^0B. 

a?a 13 

HI10&0B &CHA1. Aia PtS OI^CHXIS. Ptft 0.1 LHXI 2 gU% SB8te 21 ^S°S Stfe Si tt 

s^sr 14 

si a&i ssh ^om »a& ea^i, a stSPioti Egjtib i±a &i. *, b&si *t stetson 

gi, tfi Si 3?l g CHE 8IUS S PI SI 01 Si SUSS 5fiS1fc ?1i i§H2£ Stb ^ 

pi eigpi LH2j mmsi n &mim sesife Pii g ^che ^ 200 mxi 8oo*c°i g£ 

£ ?ta&7| 9I& 3h«3|, Si Si SUfSs PI4=S5HS|P| flS 4=gPll ^31 iMgOII CHSi 
01 tPISfe ^gPI ^Bltt Si SS? a»S2| S§H xH£| 3XI0I SWA], 6r3| S^SPIOli 

01s (ADS 5B6KM 0|?CH5! ^D«S gSA|£! 3J§ 51b Si »° »eg2| S8H XH£I & 

S^S 15 

HI14S0B 2JCHAH. HhS3|2J ^BSIOII =1 &§?IS^E) HHt@ Pli i^^S ^^£| ^g9Jj5S A|| 
§oPI ?l§i tJHS Pli A||§£§ ?U|& 21 otte Si St?? IlltSSI SoH xH£| §Xl. 
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